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HIGHLIGHTS 
• Early interventions did not consider the 
different aspects of the child development. 
• Some early interventions were effective for 
child motor development. 
• The family participated in most early 
intervention programs. 
•	 Early interventions with positive results in 
motor acquisitions seek to assist the family. 
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BACKGROUND: Early intervention (EI) is a specific service for children in early childhood (up to two years old), 
in which the main objective is to promote the emergence of skills or abilities. 
AIM: To identify the scientific production about EI programs and their contribution to child motor development. 
METHOD: A mini-review of the literature in the PubMed, Scielo and Lilacs databases during November-
December 2019, using the descriptors “early intervention” and “motor development”. Randomized clinical trials 
(RCT), quasi-experimental studies and case series were included. Descriptive analyses were applied. 
RESULTS: Fourteen studies were selected. Some interventions were found to be effective: “Tummy time” 
(adoption of the prone position for a certain time) and the use of a treadmill for children with Down syndrome. 
Other results’ studies reinforced the importance of parents acting in their children’s environment and those 
strategies considering the insertion of the family in the intervention are able to modulate the risks to children 
motor development, even biological risks. The insertion of the family in early interventions was verified, 
highlighting the models of parental intervention and home visits. 
CONCLUSION: Most EI models with positive effects on motor development are focused only on the execution of 
some determined technique, without considering the different aspects of the child development. However, family 
participation is undeniable even in these models. Strategies that show positive contribution to motor 
development seek to assist the family in the task of promoting environmental enrichment. 
 
KEYWORDS: Child development | Parenting | Psychomotor performance 

 

INTRODUCTION 
Child development, from the bioecology perspective, occurs from the interaction of 

the "organism-environment" system. Biological factors of the child development are 
understood as those related to the organism (e. g. birth conditions, pathologies) and 
environmental factors are understood as those related to the psychosocial condition of the 
child (e. g. home environment, family structure, income). This bioecology perspective 
brings an approach to the child inseparable from its context (family, society, etc.) 1. Thus, 
some risks can affect child development, such as the biological risk (e. g. prematurity) or 
the environmental risk (maternal depression, low educational level, family income, home 
environment lacking opportunities). When risks are present, monitoring development 
through standardized assessments, and directing the practice of early intervention (EI) are 



BJMB	 	 	 	 	 	 	 	 Mini-review 
Brazilian	Journal	of	Motor	Behavior	
	

Tabosa et al. 2022 VOL.16 N.3 https://doi.org/10.20338/bjmb.v16i3.271 
 

 

213 of 221 

necessary strategies 2. 
Although developmental delay can be seen in early childhood, its repercussions 

can extend into adulthood 3. In this sense, EI programs and related services, which help to 
improve the prospects of development trajectory for health throughout life, should be 
adequately offered to children. EI is a specific service for children in early childhood (up to 
two years old) that uses approaches and/or techniques to promote an effective emergence 
of the child's skills. EI also aims to reduce delays and disabilities, in addition to promoting 
the adaptation of parents so that it is possible for the overall functioning of the family  4. 

EI models have undergone major changes seeking to achieve more positive 
results for child development. Initially, these programs were directed and centered on the 
child and, later, on the professional. When the children themselves were considered to be 
able to be included as participants in directing the intervention, EI models were centered 
on the child and its family, and, currently, they seek to facilitate parent-child interaction and 
guide parents on opportunities for motor activities for babies 5. 

The observation that children on EI programs are in a better position to face the 
challenges of schooling (which may be able to provide better indices for the educational 
system) highlight the importance of EI for children with developmental delay 6. Despite this, 
there are few studies focused on EI models and these studies have demonstrated that the 
effects of intervention programs vary according to the service provided 7.  

In the search for evidence, it is still possible to observe a diversity of programs 
provided associated with the diversity of environments in which the intervention service is 
provided 8. Because of this, there may be divergences between the recommended 
practices and those performed in the services, both in relation to the forms of elaboration 
of the intervention, as well as in the relationship between the theoretical model and the 
applied practice 9. The adaptation of available interventions and their adequate offer is still 
a challenge, whereas it is necessary for the professional to use various elements that are 
effective separately. Thus, the aim of this review was to identify the scientific production 
about EI programs in order to answer the question: what EI programs are described in the 
scientific literature, and what are their results to child motor development? The hypothesis 
of this study is that the EI models are scientifically consolidated through favorable results 
for child motor development, with higher scores on the motor development scales for 
children who received the intervention. 
 
METHODS 

 
This is a mini-review of the literature about EI and their effects on the child motor 

development. The study was developed following the recommended steps for the 
elaboration of a review: (i) identification of the theme and question of the study; (ii) 
determining the location and selection criteria; (iii) evaluation of the selected studies; (iv) 
collecting data of interest to the study; (v) data analysis and presentation; (vi) interpretation 
and improvement of the review. The question of the review was structured through the 
PICOT clinical question: (P) Population - Children up to two years old; (I) Intervention - 
Early intervention; (C) Comparator (Control or Comparison) - compared to the conventional 
care or any other type of intervention; (O) Outcome - Improvement of motor development 
and (T) Time frame (Time) - without a set time interval for the duration of the 
intervention10. 



BJMB	 	 	 	 	 	 	 	 Mini-review 
Brazilian	Journal	of	Motor	Behavior	
	

Tabosa et al. 2022 VOL.16 N.3 https://doi.org/10.20338/bjmb.v16i3.271 
 

 

214 of 221 

In order to select the studies, randomized clinical trials (RCT), quasi-experimental 
studies and case series that answered the question established in this mini-review were 
included. It is important to justify this choice by including studies in addition to clinical trials, 
which addressed any group of children up to two years old, published in English, Spanish 
or Portuguese and at any time in an attempt to obtain a broad view of the early intervention 
models effects on motor development. 

Two reviewers performed the search at different and independent moments during 
November and December 2019, in the PubMed, Scielo, and Lilacs databases. Data search 
was performed through an advanced search with the following exact descriptors 
throughout in the article: “early intervention” and “motor development”, with their 
Portuguese equivalents, using the Boolean term AND for crossing the descriptors. The 
year of publication of the articles was not determined. The eligibility stage consisted of 
including only studies that had both descriptors in the title and excluding studies with 
samples of children older than two years old, duplicate studies, non-interventionist studies, 
review studies, pilot studies, and clinical trial protocols. 

A spreadsheet (Excel, Microsoft Office 2010®) was created to catalog the data of 
each selected study (year of publication, name of the journal and circulation, type of study, 
characteristics of the population served, characteristics of the intervention, study location, 
and location of the intervention). Descriptive analysis was used to present the absolute 
frequency of articles regarding the type of study, language of publication, instrument used 
to assess motor development, and location of the intervention.  

Data were categorized by the model of intervention, and the results of the study 
were presented and discussed in a descriptive and qualitative way. Regarding the 
intervention models, the denomination of the authors of the studies was used, whether 
they called them family-centered or not family-centered. When these interventions are not 
called family-centered, the name that the authors gave to the studied intervention was 
placed in parentheses. The main results obtained from the intervention were placed at the 
conclusion of the studies. 
 
RESULTS 

Figure 1 shows the flowchart for the study’s selection process in this review. Thus, 
14 studies (full read) composed the final result of this mini-review. 

Eleven selected studies were found in PubMed, one in Lilacs, and two in Scielo 
databases. All studies were published in English. The types of the studies included were: 
RCT (n=8), quasi-experimental (n=4), case series (n=2). The studies found are described 
in Table 1. 

Nine intervention studies used the Bayley Scale of Infant and Toddler 
Development in some of its versions to assess motor development and three studies used 
the Alberta Infant Motor Scale (AIMS). The Test of Infant Motor Performance (TIMP) and 
Operationalized Portage Inventory (IPO) were used by one study each. Regarding the 
location of intervention, the studies reported that the interventions occurred: only in an 
outpatient setting (n=5), only in the patient's home (n=5), Intensive Care Unit (ICU) and in 
the patient's home (n=2), at school (n=1), and ICU and ambulatory (n=1). 

 
 

 



BJMB	 	 	 	 	 	 	 	 Mini-review 
Brazilian	Journal	of	Motor	Behavior	
	

Tabosa et al. 2022 VOL.16 N.3 https://doi.org/10.20338/bjmb.v16i3.271 
 

 

215 of 221 

	
 
Figure 1. Flow diagram of identification and selection of studies for the mini-review.  
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Table 1. Characterization of the studies which evaluated the intervention effect on motor performance. 
AUTHOR (YEAR) STUDY TYPE INTERVENTION CONCLUSION 

Brandão et al. (2019)5  Quasi-experimental No Family centered 
intervention (GAME) 

Intervention improved the child's environment 

Kara, Sahin, Yardimci, 
Mutlu (2019)10 

RCT Early family-centered 
intervention 

Interventions should support the development of fine 
and gross motor functions in premature infants during 
their first year of life 

Elbasan, Fatih, Soysal-
acar (2017)11 

Quasi-experimental Early family-centered 
intervention 

Family-centered physiotherapy may not be sufficient 
to improve the motor and cognitive performance of 
premature babies in the first year of age 

Wentz (2017)12  Quasi-experimental No Family centered 
intervention (Tummy time) 

The "Tummy time" was able to reduce motor delay in 
babies with Down syndrome, which can be a good 
initial step in the intervention 

Rihar et al. (2016)13 RCT No Family centered 
intervention (Care toy) 

The proposed system is capable of affecting the 
effectiveness of rehabilitation for premature babies 

Van Hus et al. (2016)14  RCT No Family centered 
intervention (Infant 
Behavioral Assessment and 
Intervention Program-IBAIP) 

IBAIP led to long-term improvements in the 
intervention group, especially in babies with 
pulmonary broncho dysplasia 

Dusing, Lobo, Lee, 
Galloway (2013)15  

Case series No Family centered 
intervention (Intervention 
based on the "theory of 
perception-action") 

An early movement experience, provided daily by 
parents, can improve development 

Van Hus et al. (2013)16  RCT No Family centered 
intervention (Infant 
Behavioral Assessment and 
Intervention Program-IBAIP) 

IBAIP improves Intelligence Quotient (IQ), ball skills 
and visual-motor integration 5 years after early 
neurobehavioral intervention 

Ohgi, Fukuda, 
Akiyama, Gima 
(2004)17 

RCT No Family centered 
intervention (Intervention 
based on the Neonatal 
Behavioral Assessment 
scale-NBAS combined with 
developmental support to 
promote family development 
and interaction) 

The intervention has beneficial effects on neonatal 
neurobehavioral development and maternal mental 
health 

Ulrich, Ulrich, Angulo-
kinzler, Yun (2001)18 

RCT No Family centered 
intervention (Stepping on a 
small motorized treadmill) 

With training and support, parents can use the 
treadmills in their homes to help their babies with 
Down syndrome learn to walk earlier than they 
normally would 

Sá et al. (2017)19 Case series No Family centered 
intervention (Parental 
intervention) 

Early intervention protocols with parenting activities 
are effective in promoting normal motor development 
of children being followed up at a risk clinic 

Formiga, Pedrazzani, 
Silva, Lima (2004)20 

Case series No Family centered 
intervention (Intervention 
program with and without 
training of mothers) 

The results demonstrated that the babies of the EG 
obtained a greater evolution of the evaluated 
behaviors in relation to the CG 

Formiga, Pedrazzani, 
Tudella (2004)21  

RCT No Family centered 
intervention (Intervention 
program with and without 
training of mothers) 

Parental participation, associated with the applied 
physical therapy intervention program, significantly 
benefited the motor development of the studied babies 

Sierau et al. (2015)22  RCT No Family centered 
intervention (The German 
home visiting program-Pro 
Kind) 

The GI subgroup of high-risk mothers reported more 
social support and their children had higher 
development scores 

 



BJMB	 	 	 	 	 	 	 	 Mini-review 
Brazilian	Journal	of	Motor	Behavior	
	

Tabosa et al. 2022 VOL.16 N.3 https://doi.org/10.20338/bjmb.v16i3.271 
 

 

217 of 221 

   
Another important observation in this review was the large number of studies 

published in the past 10 years compared to previous years. Within this scope, there is the 
insertion of the family in the early intervention process. Some studies have made this 
family-centered approach clear in the title or program name 5,10,11 and others brought some 
principles of this approach to the methodology, when it was noticeable that the family was 
an important point of the intervention that was evaluated 14,16,17,20,22. Few studies did not 
mention the family as a participant of the intervention 12,13,18. 

Some interventions have been shown to be effective for motor development, 
especially for children with Down syndrome. The “Tummy time” (which is the adoption of 
the prone position for a certain time) 12 and the use of the treadmill generated good results 
for children who adhered to the strategy; in addition, it is easy for parents to carry out this 
intervention at home. These results reinforce the importance of stimuli offered by parents 
and the use of interventions focused on promoting child development 18. 

The Infant Behavioral Assessment and Intervention Program (IBAIP), which was 
reported by two selected studies, showed positive results for motor performance of 
preterm infants and of the subgroup of broncho dysplasia children, and remained with the 
benefits even when they were evaluated at five and a half years old through standardized 
evaluation 14,16. According to these studies, the IBAIP is a preventive neurobehavioral 
intervention that addresses both the child and the parents, and that focuses on 
environmental, behavioral, and developmental factors. They also explain that the 
intervention is guided by the Infant Behavioral Assessment, and from this assessment the 
physiotherapist helps parents to interact with sensibility and responsibility with their baby. 

Besides parental education, another strategy was observed: the guidance for 
parents or caregivers, which aimed to help parents in the task of offering the necessary 
stimuli for their children to acquire the motor skills they need 19, as well as through written 
explanations and guidelines of what should be done during the week as a complement to 
the neuro-sensory-motor intervention performed by a physiotherapist 20. However, it was 
found that this training, when performed through telephone short conversations, did not 
show satisfactory results 11. 

Home visits aimed at monitoring maternal and child health were also mentioned. 
These visits included the child development assessment component, and the family 
orientation focused on the needs of the child and the family as a whole 22. 
 
DISCUSSION 

 
The aim of this review was to identify the scientific production about early 

intervention programs and their contribution to child motor development. The present study 
obtained the spectrum of interventions that aimed to generate positive results to motor 
performance of children. It was possible to observe that most intervention models do not 
call themselves family-centered. It was possible to observe relevant results for the 
adoption of a prone position and treadmill for children with Down syndrome, in addition to 
good long-term results for premature children participating in the IBAIP program. The data 
obtained in the study corroborate with those found in the reviews selected, in which the 
family proved to be an important factor for the improvement in motor development, 
although further studies are still needed. 
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The findings reinforce the importance of parents acting in their children's 
environment, considering that the best results had this characteristic in common 12,14,16,18. 
Challenging environments are shown to be positive in motor acquisitions, with the 
environment capable of modulating the risks to which children are exposed, even 
biological risk. The knowledge and practice of parents, associated with the stimuli 
environment, are able to explain the variability of children’s motor development; therefore, 
action at these points can promote a reduction in motor delay in children 10. 

The family, according to the theory of family systems 23, is perceived as a complex 
social system, which has unique characteristics. In this ecological view, development 
emerges from interactions among people within the various environments they participate 
in. In this type of environment, it’s included: the family, the school and the community, 
being family the closest to the child, therefore being very important for the child 
development. In fact, parents' commitment to their children's development is capable of 
generating better results for the child and the whole family 11. 

Regarding the insertion of the family in this process, there is a lack of robust 
results that demonstrate their effects on motor development; however, this type of 
approach has shown promise in improving parental engagement and promoting 
environmental enrichment of stimuli. Moreover, it has the function of reinforcing for parents 
the importance of adequate gross and fine motor development even in the child's first year 
of life 4,11,17,20. 

In this sense, the interaction and support between families and professionals is 
very important for the intervention in early childhood, especially for children with motor 
development delay or atypical, as this interaction is able to promote self-efficacy and 
positive parenting beliefs. The use of family-centered practices aims to share information 
so that parents can make informed decisions. It emphasizes the use of a listening strategy 
and identification of family members' strengths and capabilities 24. This highlights the need 
for health professionals to make room for the contribution of parents, supporting them to 
develop confidence and competence in making shared decisions and establishing a 
therapeutic relationship. 

Within the limitations of the present research are the small number of studies and 
the lack of quality clinical trials. Additionally, the interventions were very different, being 
tested in publics of different ages and commitments. Regarding the analysis of the 
interventions, there is a difficulty in replicating them since their description generally 
occurred in a simplified way. Besides, the result of the interventions was often analyzed 
from a cognitive and motor point of view, being the former more thoroughly and more often 
described than the latter. Thus, this study was restricted to an overview of studies about 
early interventions and their effects on motor development since the same, although 
evaluated, was little emphasized within the results found. 
 
CONCLUSION 

 
The presented study presented early intervention programs that aimed to promote 

gains in motor acquisitions for children. In the results, we have interventions named by the 
authors as family-centered and others that have been named otherwise, although the 
family is included in most of these through listening to family members or their 
education/training. There are still few studies that consider only the professional and/or the 
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child on the intervention strategies. One study concluded that family-centered 
physiotherapy may not be sufficient to improve the motor and cognitive performance of 
premature babies in the first year of age. 

The majority of early intervention models that have shown positive results for 
motor development are still focused only on the execution of some determined technique, 
without considering the different aspects of the development of the child. However, family 
participation is undeniable even in these programs. Strategies that show positive results in 
motor acquisitions seek to assist the family in the task of promoting environmental 
enrichment, such as the “Tummy Time”, treadmill and IBAIP, which stood out in improving 
children’s motor development. 
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